Introduction {#sec1-1}
============

Obesity is still a major health issue worldwide and the number of affected individuals is in rise.\[[@ref1][@ref2]\] It is defined as body mass index (BMI) of 30 kg/m^2^, and it can affect individuals of all ages, including women of reproductive age.\[[@ref3]\] A national multistage survey that was conducted in Saudi Arabia showed that women have a higher obesity rate than men, accounted for (33.5% and 24.1%, respectively) and the overall obesity rate was (28.7%).\[[@ref4]\] Unfortunately, dieting and behavioral modifications are relatively ineffective in patients with morbid obesity. Until now, surgical intervention "Bariatric surgeries" is the only effective approach for long-term treatment of morbid obesity.\[[@ref1][@ref2]\] It is estimated that about (340,768) bariatric surgeries were performed globally in 2011, of which (7000) were done in Saudi Arabia.\[[@ref5]\]

Women who are obese in their reproductive age appeared to be representing the majority of the patients seeking bariatric surgeries accounting for (80%).\[[@ref1]\] Obesity is considered the leading cause of comorbidities, such as hypertension, diabetes mellitus type II, hyperlipidemia, osteoarthritis and obstructive sleep apnea.\[[@ref4]\] It is well known that maternal obesity is associated with increased risks of adverse pregnancy events on both mother and fetus. For instance, gestational diabetes, hypertension, miscarriage, macrosomia, congenital malformations, preterm birth, stillbirth and operative deliveries.\[[@ref6][@ref7]\] In addition, obesity and overweight play a role in polycystic ovarian syndrome (PCOS) and menstrual disturbance.\[[@ref8]\] Studies have shown reformative menstrual cycles and resolution of hirsutism after bariatric surgeries for patients who were diagnosed with PCOS.\[[@ref9][@ref10]\] Furthermore, multiple studies have reported a decrease in the risk of macrosomia, large for gestational age, gestational diabetes and hypertension in women who have underwent bariatric procedures.\[[@ref6][@ref11][@ref12]\] However, increase risk of small for gestation was noticed.\[[@ref6][@ref13]\] Studies have shown improved fertility and sexual desire after bariatric surgery,\[[@ref14]\] though these surgeries might negatively affect the efficacy of some contraceptive methods.\[[@ref15][@ref16][@ref17]\]

There are different types of bariatric surgeries that are known to cause specific nutritional deficiencies.\[[@ref18]\] Restrictive surgeries such as, laparoscopic adjustable gastric band (LAGB) has often increased the risk of folate and thiamin deficiency. Malabsorptive procedures such as, Biliopancreatic diversion (BPD) have risk of vitamin A, D and E deficiencies. While phylloquinone, iron, thiamin, folate, calcium and vitamin D deficiencies are commonly seen in patients post Roux-Y gastric Bypass (RYGB).\[[@ref18]\] These deficiencies can cause serious neonatal adverse events. For instance, visual impairment, intracranial hemorrhage, neurological and developmental impairment and neural tube defects\[[@ref18][@ref19]\] primary care physician play an important role in caring for patient post-operatively to optimize their conditions afterward in order to gain the most benefits of the surgery.\[[@ref20]\]

In the literature, and as far as we know, there are no articles regarding the awareness of the obstetrical and gynaecological impact of Bariatric surgeries. Thus, the aim of this study was to assess the level of awareness, and knowledge of the obstetrical and gynaecological impact of Bariatric surgeries among women in the eastern province of Saudi Arabia.

Methods {#sec1-2}
=======

Subjects {#sec2-1}
--------

This is a cross-sectional study targeting women whose residence is in the eastern province of Saudi Arabia. Women who live in other provinces, male gender and illiterate women were excluded. The sample size was calculated by Epi info application and planned to be minimum of (384) and it was increased to (460) to compensate for incomplete surveys, and missing data. Three responses were excluded due to incomplete data and inappropriate answers, which left (457) responses for analysis. The sample size was calculated with frequency of (50%) at precision of (5) and (95%) confidence interval.

The questionnaire {#sec2-2}
-----------------

The questionnaire included many variables to reach the targeted objectives of the study. Quantitative variables were age, height and weight. Categorical variables were marital status, educational level, occupation, history of bariatric surgery and information source about bariatric surgeries. While dependent variables included knowledge and awareness level. The Questionnaire was written after extensive research in the literature and it included 14 close ended questions regarding obstetric and gynecological impact of bariatric surgeries to establish women awareness and knowledge about these effects.

Data collection {#sec2-3}
---------------

The data collection took place over 1 month period from February until March 2019 and the survey was closed to avert further responses when the calculated sample size was achieved. The questionnaire was designed as an online survey distributed through social media. Furthermore, the questionnaire was tested by a group of 15 women to see the language and general exactitude of the questions and modifications were done accordingly.

Data analysis {#sec2-4}
-------------

The collected data was stored in an Excel sheet and the Statistical Package for Social Sciences (SPSS) software was used to conduct the statistical analysis. Frequency tables along with graphs were used to demonstrate the characteristics of the participants.

Defining knowledge level of the obstetric and gynecological impact of bariatric surgery, respondents were divided into three groups depending on the number of correct answers. Good knowledge 10 answers, poor knowledge 5 answers and moderate knowledge 6 and 9. The associations between age, marital status, educational level, BMI, history of bariatric surgery, having previous consultation with physician regarding bariatric surgery and the source of information with level of awareness were assessed using Chi-square test, and *P* value of 0.05 was considered to be statistically significant.

Ethical considerations {#sec2-5}
----------------------

The ethical approval was obtained from the research committee in Imam Abdulrahman bin Faisal University for doing a cross-sectional study in the eastern province of Saudi Arabia using an online survey. In addition, the online survey contained a statement explaining the nature and the purpose of the study to gain consent. The participants were invited through a welcoming message clarifying that only females of the eastern province can participate in the study.

Results {#sec1-3}
=======

A total of (457) responses were included in the analysis. The majority of responses were from married women (66.3%), (30.2%) were single, (2.8%) were separated and (0.7%) were widows. Regarding the employment status; (24.9%) were students, (25.6%) were employed in non-healthcare fields, (6.1%) were employed in the health care field, (6.3%) were retired and (37%) were unemployed. The mean height and weight among participants were (1577 cm and 6919 kg, respectively). Other socio-demographic characteristics (Age, BMI and educational level) are displayed in \[[Table 1](#T1){ref-type="table"}\].

###### 

Summary of rates of selected socio-demographic characteristics among participants

  Character                          \% (*n*)
  ---------------------------------- -----------------
  Age (years)                        
   15-24                             30.4% (*n*=139)
   25-34                             26.3% (*n*=120)
   35-44                             25.2% (*n*=115)
   45-54                             14% (*n*=64)
   More than 55                      4.2% (*n*=19)
  Body mass index (BMI)              
   Underweight                       7.9% (*n*=36)
   Normal BMI                        30.9% (*n*=141)
   Overweight                        25.4% (*n*=116)
   Obesity class I                   20.4% (*n*=93)
   Obesity class II                  8.3% (*n*=38)
   Obesity class III                 7.2% (*n*=33)
  Educational level                  
   Elementary school                 0.9% (*n*=4)
   Intermediate school               5% (*n*=23)
   High school                       20.4% (*n*=93)
   University (bachelor and above)   73.7% (*n*=337)

The most common age group of whom have undergone bariatric procedures is (25-44) years and this relation was found to be statistically significant (*P* value = 0.003). Other correlations between marital status, BMI, and educational level in patients whom underwent bariatric procedures did not show any significant statistical values.

Although about (9%) of the respondents reported that they have consulted a physician regarding bariatric procedures, only (3.5%) had actually undergone one. Gastric sleeve was the most common procedure, followed by gastric bypass and gastric balloon, see \[[Table 2](#T2){ref-type="table"}\]. In those women who have consulted a physician, (51.2%) have agreed that the physician have explained the side effects and discussed the possible complications of the intervention.

###### 

Number of participants underwent bariatric surgery and frequency of the types of procedures

  Item                                        \% (*n*)
  ------------------------------------------- -----------------
  History of undergoing bariatric surgeries   
   Yes                                        3.5% (*n*=16)
   No                                         96.5% (*n*=441)
  Type of surgeries                           
   Gastric balloon                            0.4% (*n*=2)
   Gastric band                               0.2% (*n*=1)
   Gastric sleeve                             1.8% (*n*=8)
   Gastric bypass                             0.9% (*n*=4)
   No surgery                                 96.5% (*n*=441)
   More than one                              0.2% (*n*=1)

Many respondents (29.8%) reported that online websites and social media were their main source of information regarding bariatric surgeries and only (2.2%) proclaimed that physicians were their source. Moreover, (16%) had the information from friends and family and (16.6%) retrieved their information from multiple sources, while one third of the participants (35.4%) did not attempt searching for any information.

Regarding the awareness level, nearly about three quarters of participants were found to have poor knowledge (73.1%) and only small percentage are those with good level of knowledge (3.3%) and the rest of the participants were in the moderate group, \[[Graph 1](#F1){ref-type="fig"}\]. Further analysis found that good knowledge was among those who have consulted a physician, underwent bariatric surgery, whom source of information was the internet and whom had more than one source (*P* value = 0.000). In addition to that, students' level of awareness was higher than other groups (*P* value = 0.031). However, further analysis regarding awareness level and its relation to age, BMI, marital status and educational level did not show any statistical significance.

![Level of awareness among participants](JFMPC-8-3678-g001){#F1}

Generally, there were poor knowledge among the participants regarding the rate of macrosomia, congenital anomalies and vitamin deficiencies after undergoing bariatric procedures as they reported that they do not know, responses are presented in \[[Table 3](#T3){ref-type="table"}\].

###### 

Participants' responses to questions related to bariatric surgery effects

  Item                                                                                                       \% (*n*)
  ---------------------------------------------------------------------------------------------------------- -----------------
  Yes                                                                                                        58.2 (*n*=266)
  No                                                                                                         2.6% (*n*=12)
  I do not know                                                                                              39.2% (*n*=179)
                                                                                                             
  **Do the rates of macrosomia decreases after bariatric surgeries?**                                        
                                                                                                             
  Yes                                                                                                        10.3% (*n*=47)
  No                                                                                                         9.8% (*n*=45)
  I do not know                                                                                              79.9% (*n*=365)
                                                                                                             
  **Are foetuses of women who underwent bariatric surgeries are of increase risk of vitamin deficiency ?**   
                                                                                                             
  Yes                                                                                                        21% (*n*=96)
  No                                                                                                         9.6% (*n*=44)
  I do not know                                                                                              69.4% (*n*=317)
                                                                                                             
  **Do bariatric surgeries increase the rates of congenital anomalies?**                                     
                                                                                                             
  Yes                                                                                                        3.7% (*n*=17)
  No                                                                                                         19.9% (*n*=91)
  I do not know                                                                                              76.4% (*n*=349)
                                                                                                             
  **Do the rates of abortion get lower after bariatric surgeries?**                                          
                                                                                                             
  Yes                                                                                                        12.5% (*n*=57)
  No                                                                                                         9.0% (*n*=41)
  I do not know                                                                                              77.2% (*n*=353)
                                                                                                             
  **Dose women with polycystic ovary disease patients improve after bariatric surgeries?**                   
                                                                                                             
  Yes                                                                                                        37.0% (*n*=169)
  No                                                                                                         3.5% (*n*=16)
  I do not know                                                                                              59.5% (*n*=272)

Discussion {#sec1-4}
==========

Bariatric surgeries induce tremendous responses on women\'s health.\[[@ref21]\] The research hypothesis is that women in the eastern province of Saudi Arabia have a good level of knowledge about the effects of weight reduction surgeries on their health. Literature showed that the knowledge regarding obesity and bariatric surgeries are still low among health care practitioners.\[[@ref22]\] The general population is not expected to have a better knowledge than health field workers.

Our study results indicate a poor knowledge among the majority of the targeted population. However, participants who have undergone bariatric surgery have more knowledge than the general population and health care workers. This is similar to the literature, where doctors in Greece were found to have poor knowledge regarding bariatric surgeries.\[[@ref22]\] Students in different specialties in our study had a better knowledge. Moreover, in a study done targeting final year medical students in Jeddah, Saudi Arabia which tested their knowledge regarding obesity and bariatric surgeries found that they have a low level of knowledge.\[[@ref23]\]

However, in a study done in 2019, assessing patient\'s perception of their primary care doctors regarding their opinions, support and knowledge about bariatric surgery. The results showed that most of the patients perceived their doctors as supportive and knowledgeable.\[[@ref24]\]

In Turkey, Sertac *et al.* has conducted a study to assess the level of knowledge regarding obesity, BMI and bariatric surgery. The results have shown that a minimum number of respondents (13.4%) knew what BMI was and were aware of their own BMI. Surprisingly, (15.1%) of the sample had never heard about bariatric surgeries before. On the other hand, those who have heard about bariatric surgeries, did not know the details about the types, techniques and complications of surgery. In the same study, television was the main source of information for the studied population.\[[@ref25]\] However, in our community, internet and social media were the main sources of information. Although there was no significant coloration between BMI and the level of knowledge in this study, unexpectedly people who have normal BMI have better knowledge than people with high BMI.

Regarding participants' response to those questions used to assess their knowledge, when asked about the indication of bariatric surgeries, near half of the participants (41.1%) agreed that BMI more than 40 without having chronic diseases is an indication for bariatric surgeries. However, only (36.3%) of participants answered "yes" that having BMI of more than 35 along with a chronic disease is also an indication for bariatric surgeries. Worldwide, an individual with BMI more than 40 without chronic diseases or with BMI of more than 35 with a chronic disease would be eligible to undergo such intervention.\[[@ref21]\]

According to the American College of Obstetricians and Gynecologists (ACOG), women should postpone pregnancy for at least (12-18) months post bariatric surgeries to prevent consequences of rapid weight loss.\[[@ref26]\] In our study, about one third of the respondents (33.3%) thought that a period ranged from (12-18) months post-surgery would be appropriate, and (0.7%) felt that getting pregnant within first year would be fine and (66.1%) reported that they do not know. Therefore, Patient should be well educated regarding contraception after surgery, primary care physician can help in developing appropriate contraceptive strategy.\[[@ref27]\]

In perspective to the question about the need of nutritionist visit during pregnancy post bariatric surgery, the research team excluded it from the analysis due to insufficient evidence.\[[@ref19]\]

Benefits and complication of these interventions is not only limited to women, but individuals of general population are also affected. Early assessment and long term monitoring of different post-operative changes and complications can be carried out by a primary care physician as a part of a multidisciplinary team along with surgeons, dietitians and other physicians involved in patient care.\[[@ref28]\]

In conclusion, our results indicate a poor level of knowledge regarding the obstetric and gynecological impact of bariatric surgeries among females in the eastern region of Saudi Arabia. It is highly recommended to implant awareness programs targeting the general population and females in particular. It is also recommended to improve the quality of physician\'s education to bariatric clinic visitors.

Limitation {#sec2-6}
----------

There was no similar studies that assess the knowledge of the effects of bariatric surgeries in this country, so there was a difficulty in comparing our results with other studies which have similar population characteristic and background.
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